Influenza Antibody Survey-Pereira et al. MEDBRITCALOUKAL the prevalence of immunity in the population by a survey of the influenza antibody titres over a wide range of age groups. In the present investigation these titres have been estimated in samples of serum from a large number of individuals of various ages in five areas of England.
Influenza Antibody Survey-Pereira et al. MEDBRITCALOUKAL the prevalence of immunity in the population by a survey of the influenza antibody titres over a wide range of age groups. In the present investigation these titres have been estimated in samples of serum from a large number of individuals of various ages in five areas of England.
More than 1,700 sera were tested, but the numbers of samples from most of the age groups were rather limited. A more selective investigation in additional areas would be necessary to confirm that the results obtained were truly representative of the titres in the general population. However, the results give a general indication of the proportion of persons with antibody in many areas in England.
The strain-specific complement-fixation test was found in practice to be very suitable for a survey of this kind, since it is simple and quick with a clearly recognizable end-point.
A previous investigation (to be published) showed that infection with influenza A, vinis was followed by the production of antibody which could be detected equally well by the haemagglutination inhibition, serum neutralization, and strainspecific complement-fixation test and which persisted for at least nine years. In a few instances the complement-fixing and haemagglutination-inhibiting antibody had declined to a low titre by this time and occasionally even became undetectable, whereas neutralizing antibody could be demonstrated convincingly on all occasions. On this basis the results obtained by the present complement-fixation tests must be regarded as providing a modest estimate of the proportion of the population that possess antibody.
If, as seems probable, the presence of circulating antibody is accepted as indicating some degree of resistance to influenza, the findings clearly indicate that a substantial proportion of each age group in England is protected against the current strains of influenza virus. It follows, therefore, that until the antigenicity of the influenza strains is altered a widespread epidemic of influenza is unlikely in England.
The investigation demonstrated the heterogeneity of antibody to the influenza A2 strains because antibody to one strain may appear after infection with another. This is evident from the findings in children under 5 years old. In this group most of those with antibody to the A2/England/129/66 strain also had antibody to the A,/Singapore/1/57 strain, though the children could not have been infected with the A,/Singapore/ 1/57 strain, because it had disappeared from England before many of them were born; moreover, most of them were too old for maternal antibody to the A2/Singapore/l/57 strain to have persisted.
Summary
To obtain information on the susceptibility of communities to influenza viruses serum samples from 1,783 persons of all ages living in five different areas of England were examined. Strain-specific complement-fixation tests for antibody to influenza viruses were used.
The results indicated that antibody to both early and late antigenic variants of influenza A2 virus and to influenza B virus is widespread in all age groups. An epidemic due to the current strains is unlikely.
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A2 Virus Antibodies
Antibodies against the A2/64 virus (Fig. 2) were present in a higher proportion of sera in all three periods and at higher dilutions than with the A2/57 virus. Indeed, the sera were so consistently inhibitory at 1 in 12 in all three collections that it is probable that A2/64 virus is more avid for antibody than A2/57. The results obtained by Dr. H. G. Pereira with convalescent ferret sera (Table III) The results with the A2/Czech/l/66 virus (Fig. 3) (Table IV) . 1959, 1962, 1965, and 1966 , all of which show in varying degree the effect of the B outbreak in 1966. The fact that the older children, aged 6 to 11 years, exhibited higher titres than the infants in each group of sera is best explained by the repetitive effect of infection during the B epidemics in 1959 and 1962 on antibodies acquired before that date. The virus recovered in 1959 (Fig. 4) thus shows the effect of the 1966 epidemic in that an increased proportion of sera was positive in all three dilutions in the serum collections from 1966 compared with that from 1965. The older children exhibited both an increased proportion of sera positive at 1 in 12 in the latest compared with the earliest collection (from 80% in 1965 to 95% in 1966) and an increased number with higher titres. (Table IV) .
However, the B virus recovered in Sheffield in 1966, which yielded results with ferret sera similar to those with both 1965 and other 1966 viruses, gave different results with the children's sera (Fig. 7) (Table V) . The youngest children in this group also exhibited an almost total lack of antibodies at 1 in 48 or higher, as in the case of the sera from children from 6 months to 6 years of age collected in 1965.
Discussion
The purpose of this study was twofold. The first query was whether children's sera can be used to detect antigenic differences between recently isolated but serologically distinct virus strains. The results abundantly support the view that this is so. Indeed, children's sera appear to detect antigenic differences even more specifically than do sera from convalescent ferrets.
The second purpose was to obtain baseline data concerning the effect of an outbreak of influenza -on the distribution of antibodies in children of different ages. Such data might enableone to predict the likelihood of an outbreak. Much more experience will be necessary, however, before this method of prediction can be properly evaluated. For instance, a general lack of antibody to B/Taiwan/4/62 virus existed in the children's sera. This strain, isolated in 1962, was found at that time to be serologically distinct from previously known influenza B strains (Green et al., 1964 ). Yet it has never again been identified in an epidemic of influenza, a fact which indicates that not all antigenic variants of the influenza viruses are successful pathogenic agents even in the absence of serological immunity. Therefore the recovery of a new variant may not predicate the immediate likelihood of an outbreak of that virus.
Summary
A survey has been carried out on the incidence of haemagglutination-inhibiting antibody to influenza A2 and B virus strains isolated between 1957 and 1966 in sera collected from children aged 6 months to 11 years. Evidence of recent infection in the community with the various test viruses was indicated by changes in the frequency of occurrence of antibody in sera collected at different periods of time during the study. Serological differences were demonstrated between influenza virus strains even when the latter were closely related in tests with immune animal sera. The study provides baseline information on the effect of outbreaks of influenza on the distribution of antibodies in children's sera and raises the possibility of using such data in the prediction of future influenza epidemics. 
